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TOUCH DISPLAY PANEL

TECHNICAL FIELD

[0001] The application relates to a technical field of dis-
play technology, in particular to a touch display panel.

BACKGROUND

[0002] At present, touch sensors and small-size display
devices, such as mobile phones, all adopt touch functions.
Touch technology has developed from On-glass to On-cell
until current In-cell mode. Development of integrating the
touch functions into a large-screen display tends to be slow.
At present, On-glass method is commonly adopted. In-cell
has a low module thickness and a high signal-to-noise ratio,
but this touch method is mainly concentrated in an IPS/FFS
liquid crystal display mode.

[0003] During a research and practice process of prior art,
inventors of the present application have found that a VA
display mode of a liquid crystal display panel has an effect
of shielding a touch, especially a capacitive touch, because
it has an entire-surface common electrode on a color film
side, thereby reducing the touch effect.

Technical Problems

[0004] The present embodiment provides a touch display
panel, which improves a touch effect of a liquid crystal
display panel.

SUMMARY

[0005] An embodiment of the present application further
provides a touch display panel, including:

[0006] a first substrate located on a light-exiting side of
the touch display panel;

[0007] a second substrate disposed opposite to the first
substrate, and located on a light-entering side of the
touch display panel; and

[0008] a liquid crystal disposed between the first sub-
strate and the second substrate;

[0009] wherein the first substrate includes a first under-
layer, a touch structure layer, a thin film transistor layer,
and a pixel electrode layer, the touch structure layer and
the thin film transistor layer are disposed on a side of
the first underlayer close to the liquid crystal, the pixel
electrode layer is disposed on a side of the thin film
transistor layer and the touch structure layer close to the
liquid crystal;

[0010] the touch structure layer includes a touch elec-
trode and a touch trace, the touch trace is disposed in
a different layer from the touch electrode, the touch
trace is connected to the touch electrode, the touch
electrode is multiplexed as a common electrode; and

[0011] the touch display panel further includes a display
touch chip connected to the touch trace.

[0012] Optionally, in some embodiments of the present
application, the touch structure layer is prepared in the thin
film transistor layer.

[0013] Optionally, in some embodiments of the present
application, the thin film transistor layer is disposed on a
side of the touch structure layer away from the first under-
layer.

[0014] Optionally, in some embodiments of the present
application, the thin film transistor layer includes a first
metal layer, a first insulating layer, an active layer, a second
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metal layer, and a second insulating layer, the first insulating
layer is disposed on the first metal layer, the active layer is
disposed on the first insulating layer, the second metal layer
is disposed on the first insulating layer, the second insulating
layer covers the active layer and the second metal layer, the
pixel electrode layer is disposed on the second insulating
layer; and
[0015] the first metal layer includes a gate electrode and
a touch electrode, the second metal layer includes a
source electrode, a drain electrode, and a touch trace,
the source electrode and the drain electrode are con-
nected to the active layer, and the touch trace is
disposed on the first insulating layer and spaced from
the active layer.

[0016] Optionally, in some embodiments of the present
application, the pixel electrode layer includes a pixel elec-
trode, and the touch electrode and the pixel electrode are
partially overlapped.

[0017] Optionally, in some embodiments of the present
application, an orthographic projection of a portion of the
touch electrode on a plane where the first underlayer is
located is complementary to an orthographic projection of a
portion of the pixel electrode on the plane where the first
underlayer is located.

[0018] Optionally, in some embodiments of the present
application, the touch electrode includes a first frame, a first
trunk electrode, and a first branch electrode, the first trunk
electrode is connected in the first frame, an end of the first
branch electrode is connected to the first trunk electrode,
another end of the first branch electrode is connected to the
first frame, a plurality of first branch electrodes are arranged
at intervals;

[0019] the pixel electrode includes a second frame, a
second trunk electrode, and a second branch electrode,
the second trunk electrode is connected in the second
frame, an end of the second branch electrode is con-
nected to the second trunk electrode, another end of the
second branch electrode is connected to the second
frame, and a plurality of second branch electrodes are
arranged at intervals; and

[0020] wherein the first frame and the second frame are
disposed overlappingly, the first trunk electrode and the
second trunk electrode are disposed overlappingly, and
an orthographic projection of the first branch electrode
on the plane where the first underlayer is located and an
orthographic projection of the second branch electrode
on the plane where the first underlayer is located are
disposed alternately.

[0021] Optionally, in some embodiments of the present
application, the touch structure layer further includes a first
insulating layer and a second insulating layer, the touch
electrode, the first insulating layer, the touch trace, and the
second insulating layer are sequentially disposed on the first
underlayer;

[0022] the thin film transistor layer includes a first metal
layer, a third insulating layer, an active layer, a second
metal layer, and a fourth insulating layer, wherein the
third insulating layer is disposed on the first metal layer,
the active layer is disposed on the third insulating layer,
the second metal layer is disposed on the third insu-
lating layer, the fourth insulating layer covers the active
layer and the second metal layer, and the pixel electrode
layer is disposed on the fourth insulating layer;



US 2024/0248340 Al

[0023] the first metal layer includes a gate electrode, the
second metal layer includes a source electrode and a
drain electrode, wherein the source electrode and the
drain electrode are connected to the active layer, and
the pixel electrode is connected to the drain electrode.

[0024] An embodiment of the present application further
provides a touch display panel, including:

[0025] a first substrate located on a light-exiting side of
the touch display panel;

[0026] a second substrate disposed opposite to the first
substrate, and located on a light-entering side of the
touch display panel; and

[0027] a liquid crystal disposed between the first sub-
strate and the second substrate;

[0028] wherein the first substrate includes a first under-
layer, a touch structure layer, a thin film transistor layer,
and a pixel electrode layer, the touch structure layer and
the thin film transistor layer are disposed on a side of
the first underlayer close to the liquid crystal, and the
pixel electrode layer is disposed on a side of the thin
film transistor layer and the touch structure layer close
to the liquid crystal.

[0029] Optionally, in some embodiments of the present
application, the touch structure layer includes a touch elec-
trode and a touch trace, the touch trace is disposed in a
different layer from the touch electrode, the touch trace is
connected to the touch electrode, and the touch electrode is
multiplexed as a common electrode.

[0030] Optionally, in some embodiments of the present
application, the touch structure layer is prepared in the thin
film transistor layer.

[0031] Optionally, in some embodiments of the present
application, the thin film transistor layer is disposed on a
side of the touch structure layer away from the first under-
layer.

[0032] Optionally, in some embodiments of the present
application, the thin film transistor layer includes a first
metal layer, a first insulating layer, an active layer, a second
metal layer, and a second insulating layer, the first insulating
layer is disposed on the first metal layer, the active layer is
disposed on the first insulating layer, the second metal layer
is disposed on the first insulating layer, the second insulating
layer covers the active layer and the second metal layer, the
pixel electrode layer is disposed on the second insulating
layer; and

[0033] the first metal layer includes a gate electrode and
a touch electrode, the second metal layer includes a
source electrode, a drain electrode, and a touch trace,
the source electrode and the drain electrode are con-
nected to the active layer, and the touch trace is
disposed on the first insulating layer and spaced from
the active layer.

[0034] Optionally, in some embodiments of the present
application, the pixel electrode layer includes a pixel elec-
trode, and the touch electrode and the pixel electrode are
partially overlapped.

[0035] Optionally, in some embodiments of the present
application, an orthographic projection of a portion of the
touch electrode on a plane where the first underlayer is
located is complementary to an orthographic projection of a
portion of the pixel electrode on the plane where the first
underlayer is located.

[0036] Optionally, in some embodiments of the present
application, the touch electrode includes a first frame, a first
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trunk electrode, and a first branch electrode, the first trunk
electrode is connected in the first frame, an end of the first
branch electrode is connected to the first trunk electrode,
another end of the first branch electrode is connected to the
first frame, a plurality of first branch electrodes are arranged
at intervals;

[0037] the pixel electrode includes a second frame, a
second trunk electrode, and a second branch electrode,
the second trunk electrode is connected in the second
frame, an end of the second branch electrode is con-
nected to the second trunk electrode, another end of the
second branch electrode is connected to the second
frame, and a plurality of second branch electrodes are
arranged at intervals; and

[0038] wherein the first frame and the second frame are
disposed overlappingly, the first trunk electrode and the
second trunk electrode are disposed overlappingly, and
an orthographic projection of the first branch electrode
on the plane where the first underlayer is located and an
orthographic projection of the second branch electrode
on the plane where the first underlayer is located are
disposed alternately.

[0039] Optionally, in some embodiments of the present
application, the touch structure layer further includes a first
insulating layer and a second insulating layer, the touch
electrode, the first insulating layer, the touch trace, and the
second insulating layer are sequentially disposed on the first
underlayer;

[0040] the thin film transistor layer includes a first metal
layer, a third insulating layer, an active layer, a second
metal layer, and a fourth insulating layer, wherein the
third insulating layer is disposed on the first metal layer,
the active layer is disposed on the third insulating layer,
the second metal layer is disposed on the third insu-
lating layer, the fourth insulating layer covers the active
layer and the second metal layer, and the pixel electrode
layer is disposed on the fourth insulating layer; and

[0041] the first metal layer includes a gate electrode, the
second metal layer includes a source electrode and a
drain electrode, wherein the source electrode and the
drain electrode are connected to the active layer, and
the pixel electrode is connected to the drain electrode.

[0042] Optionally, in some embodiments of the present
application, material of the pixel electrode is same as
material of the touch electrode.

[0043] Optionally, in some embodiments of the present
application, the second substrate includes a second under-
layer and a common electrode layer disposed on a side of the
second underlayer close to the liquid crystal; and

[0044] the touch display panel further includes a color
film layer prepared in the first substrate or the second
substrate.

[0045] Optionally, in some embodiments of the present
application, the touch display panel the further includes a
display touch chip connected to the touch trace.

[0046] The touch display panel of the embodiment of the
present application includes a first substrate, a liquid crystal,
and a second substrate, the first substrate is located on a
light-exiting side of the touch display panel, and the second
substrate is located on a light-entering side of the touch
display panel. The first substrate includes a first substrate, a
touch structure layer, a thin film transistor layer, and a pixel
electrode layer, the touch structure layer and the thin film
transistor layer are disposed on a side of the first substrate
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close to the liquid crystal, the pixel electrode layer is
disposed on the thin film transistor layer, and the touch
structure layer includes a touch electrode, which is multi-
plexed as a common electrode.

BENEFICIAL EFFECTS

[0047] In a touch display panel of an embodiment of the
present application, a first substrate provided with a thin film
transistor is disposed on a light-exiting side, and a touch
structure layer is prepared in the first substrate. That is, a
array substrate prepared with the touch structure is disposed
on the light-exiting side, and a counter substrate prepared
with a common electrode is disposed on a light-entering
side, thereby reducing interference of the common electrode
of a second substrate on a touch electrode and further
improving the touch effect. Multiplexing the touch electrode
into the common electrode has simplified a structure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0048] In order to more clearly illustrate the technical
solutions in the embodiments of the present application, the
accompanying drawings required for use in the embodi-
ments will be briefly described below. It will be apparent
that the accompanying drawings in the following description
are merely some embodiments of the present application,
and other drawings may be obtained from these drawings
without creative effort by those skilled in the art.

[0049] FIG. 1 is a schematic structural diagram of a touch
display panel according to a first embodiment of the present
application.

[0050] FIG. 2 is a schematic plan structural diagram of the
touch display panel according to the first embodiment of the
present application.

[0051] FIG. 3 is a schematic structural diagram of a pixel
electrode of the touch display panel according to the first
embodiment of the present application.

[0052] FIG. 4 is a schematic structural diagram of a touch
electrode of the touch display panel according to the first
embodiment of the present application.

[0053] FIG. 5 is a schematic structural diagram of an
orthographic projection of the pixel electrode and the touch
electrode of the touch display panel according to the first
embodiment of the present application.

[0054] FIG. 6 is a schematic diagram of a preparation
process of a first substrate of the touch display panel
according to the first embodiment of the present application.
[0055] FIG. 7 is a schematic structural diagram of a touch
display panel according to a second embodiment of the
present application.

[0056] FIG. 8 is a schematic diagram of a preparation
process of a first substrate of the touch display panel
according to the second embodiment of the present appli-
cation.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0057] The following describes the technical solutions of
the embodiments of the present application in a clear and
complete manner with reference to the accompanying draw-
ings. It will be apparent that the described embodiments are
only a part of the embodiments of the present application,
but not all of the embodiments. Based on the embodiments
of the present application, all other embodiments obtained
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by those skilled in the art without creative effort fall within
the scope of the present application. Furthermore, it should
be understood that the specific embodiments described
herein are intended only to illustrate and explain the present
application and are not intended to limit the present appli-
cation. And terms “up” and “down” used in the present
application, in the absence of a reverse description, gener-
ally refer to an up and low parts of the device in actual use
or operation, in particular in the drawing direction. And
terms “in” and “out” are for the profile of the device.
[0058] An embodiment of the present application provides
a touch display panel, which will be described in detail
below. It should be noted that the order of description of the
following embodiments is not a limitation on the preferred
order of the embodiments.

[0059] It should be noted that a thin film transistor layer
113/213 of the embodiment of the present application may
include one of a top gate type thin film transistor, a bottom
gate type thin film transistor, and a double gate type thin film
transistor. The embodiment of the present application takes
the bottom gate type thin film transistor as an example for
description, but is not limited thereto.

[0060] A thin film transistor in the embodiment of the
present application may be a P-type thin film transistor or an
N-type thin film transistor. In this embodiment of the present
application, the P-type thin film transistor is used as an
example for description, but is not limited thereto.

[0061] Referring to FIG. 1, a first embodiment of the
present application provides a touch display panel 100
including a first substrate 11, a second substrate 12, and a
liquid crystal 13.

[0062] The first substrate 11 is located on a light-exiting
side of the touch display panel 100. The second substrate 12
is disposed opposite to the first substrate 11. The second
substrate 12 is located on a light-entering side of the touch
display panel 100. The liquid crystal 13 is disposed between
the first substrate 11 and the second substrate 12.

[0063] The first substrate 11 includes a first underlayer
111, a touch structure layer 112, a thin film transistor layer
113, and a pixel electrode layer 114. The touch structure
layer 112 and the thin film transistor layer 113 are disposed
on a side of the first underlayer 111 close to the liquid crystal
13. The pixel electrode layer 114 is disposed on a side of the
thin film transistor layer 113 and the touch structure layer
112 close to the liquid crystal 13.

[0064] In the touch display panel 100 of the first embodi-
ment, the first substrate 11 provided with the thin film
transistor layer 113 is disposed on the light-exiting side, and
the touch structure layer 112 is prepared in the first substrate
11. That is, by integrating the touch structure layer 112 on a
side of array substrate and using the array substrate as the
light-exiting side, interference of a common electrode layer
122 of the second substrate 12 in a touch electrodes Ts is
reduced and a touch effect is improved.

[0065] Optionally, the second substrate 12 includes a
second underlayer 121, and the common electrode layer 122
disposed on a side of the second underlayer 121 close to the
liquid crystal 13.

[0066] The touch display panel 100 further includes a
color film layer Cf prepared in the first substrate 11 or the
second substrate 12.

[0067] When the color film layer Cf is prepared in the first
substrate 11, the color film layer Cf is disposed between the
thin film transistor layer 113 and the pixel electrode layer
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114. That is, the touch display panel 100 is a liquid crystal
touch display panel of a COA type. When the color film
layer Cfis prepared in the second substrate 12, the color film
Cf is disposed between the second underlayer 121 and the
common electrode layer 122. That is, the touch display panel
100 is a liquid crystal touch display panel of a non-COA
type.

[0068] The touch display panel 100 of the embodiment of
the present application is described by taking the liquid
crystal touch display panel of the non-COA type as an
example, but is not limited thereto.

[0069] Optionally, the materials of the first underlayer 111
and the second underlayer 121 may be one of glass, sap-
phire, and silicon.

[0070] Optionally, the touch structure layer 112 includes a
touch electrode Ts and a touch trace T1. The touch trace T1
and the touch electrode Ts are disposed in different layers.
The touch trace T1 is connected to the touch electrode Ts.
The touch electrode Ts is multiplexed as a common elec-
trode.

[0071] Multiplexing the touch electrodes Ts as a common
electrode saves process steps and simplifies an internal
structure of the touch display panel 100.

[0072] Within one frame of time including a display time
and a touch time, when the touch display panel 100 is in a
display phase, the touch electrode Ts acts as a common
electrode, and when the touch display panel 100 is in a touch
phase, the touch electrode Ts performs a touch operation.
[0073] Optionally, referring to FIG. 2, the touch display
panel 100 further includes a display touch chip 14. The
display touch chip 14 is connected to the touch trace T1.
[0074] Optionally, touch electrodes Ts are arranged in an
array. Each of the touch traces T1 is connected to each of the
touch electrodes Ts. Each of the touch traces T1 is connected
to a pin of the display touch chip 14 correspondingly.

[0075] Optionally, the display touch chip may be a TDDI
chip.
[0076] Optionally, a length of the touch electrode Ts is

between 2 mm and 9 mm, such as 2 mm, 3 mm, 4 mm, 5
mm, 6 mm, 7 mm, 8 mm, or 9 mm. A width of the touch
electrode Ts is between 2 mm and 9 mm, such as 2 mm, 3
mm, 4 mm, 5 mm, 6 mm, 7 mm, 8 mm, or 9 mm.

[0077] Optionally, a thin film transistor layer 113 is dis-
posed on a side of the touch structure layer 112 away from
the first underlayer 111.

[0078] The touch structure layer 112 of the touch display
panel 100 of the present embodiment is independently
prepared to facilitate a touch of a large-sized panel. In
addition, the touch structure layer 112 is disposed closer to
the first underlayer 111 to improve the touch effect.

[0079] Optionally, the touch structure layer 112 further
includes a first insulating layer Tj1 and a second insulating
layer Tj2. The touch electrode Ts, the first insulating layer
Tj1, the touch trace T1, and the second insulating layer Tj2
are sequentially stacked on the first underlayer 111.

[0080] The thin film transistor layer 113 includes a first
metal layer 11q, a third insulating layer 115, an active layer
11c, a second metal layer 11d, and a fourth insulating layer
11 f. The third insulating layer 115 is disposed on the first
metal layer 11a. The active layer 11c¢ is disposed on the third
insulating layer 116. The second metal layer 114 is disposed
on the third insulating layer 115. The fourth insulating layer
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11f covers the active layer 11¢ and the second metal layer
11d. The pixel electrode layer 114 is disposed on the fourth
insulating layer 11 £

[0081] The first metal layer 11a includes a gate electrode
Ga. The second metal layer 11d includes a source electrode
So and a drain electrode Tr. The source electrode So and the
drain electrode Tr are connected to the active layer 11¢. The
pixel electrode layer 114 includes a pixel electrode Px. The
pixel electrode Px is connected to the drain electrode Tr.
[0082] Optionally, a material of the active layer 11¢ may
include one of amorphous silicon, polysilicon, and an oxide
semiconductor.

[0083] Optionally, the pixel electrode layer 114 includes a
pixel electrode Px. The touch electrode Ts is partially
overlapped with the pixel electrode Px to reduce parasitic
capacitance.

[0084] Optionally, an orthographic projection of a portion
of the touch electrode Ts on a plane where the first under-
layer 111 is located is complementary to an orthographic
projection of a portion of the pixel electrode Px on the plane
of the first underlayer 111 is located.

[0085] An orthographic projection of a portion of the
touch electrode Ts is complementary to an orthographic
projection of a portion of the pixel electrode Px, on one
hand, an area where the touch electrode Ts and the pixel
electrode Px are overlapped is reduced, and the parasitic
capacitance is further reduced, and on another hand, a touch
area of the touch electrode Ts is guaranteed, and an touch
accuracy of the touch electrode Ts is further guaranteed.
[0086] Optionally, a material of the pixel electrode Px is
same as a material of the touch electrode Ts. For example,
indium tin oxide, zinc tin oxide, or indium gallium zinc
oxide may be used.

[0087] Optionally, the material of the pixel electrode Px
may also be different from that of the touch electrode Ts. For
example, the material of the touch electrode Ts is metal, and
the material of the pixel electrode Px is metal oxide such as
indium tin oxide and the like.

[0088] Optionally, referring to FIGS. 3a and 4B, the touch
electrode Ts includes a first frame Ts1, a first trunk electrode
Ts2, and a first branch electrode Ts3. The first trunk elec-
trode Ts2 is connected to the first frame Ts1. An end of the
first branch electrode Ts3 is connected to the first trunk
electrode Ts2, and another end of the first branch electrode
Ts3 is connected to the first frame Ts1. A plurality of the first
branch electrodes Ts3 are arranged at intervals.

[0089] Optionally, the touch electrode Ts further includes
a third trunk electrode Ts4 disposed in cross-connection with
the first trunk electrode Ts2. The first trunk electrode Ts2 and
the third trunk electrode Ts4 divide the touch electrode Ts
into a first touch region s1, a second touch region s2, a third
touch region s3, and a fourth touch region s4. The first
branch electrode Ts3 located in the first touch region s1, the
first branch electrode Ts3 located in the second touch region
s2, the first branch electrode Ts3 located in the third touch
region s3, and the first branch electrode Ts3 located in the
fourth touch region s4 extend in different directions.

[0090] The pixel electrode Px includes a second frame
Px1, a second trunk electrode Px2, and a second branch
electrode Px3. The second trunk electrode Px2 is connected
in the second frame Px1. An end of the second branch
electrode Px3 is connected to the second trunk electrode
Px2. Another end of the second branch electrode Px3 is
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connected to the second frame Px1. A plurality of the second
branch electrodes Px3 are arranged at intervals.

[0091] Optionally, the pixel electrode Px further includes
a fourth trunk electrode Px4 disposed in cross-connection
with the second trunk electrode Px2. The second trunk
electrode Px2 and the fourth trunk electrode Px4 divide the
pixel electrode Px into a first pixel region x1, a second pixel
region x2, a third pixel region x3, and a fourth pixel region
x4. The second branch electrode Px3 located in the first pixel
region x1, the second branch electrode Px3 located in the
second pixel region x2, the second branch electrode Px3
located in the third pixel region x3, and the second branch
electrode Px3 located in the fourth pixel region x4 extend in
different directions.

[0092] Referring to FIG. 5, the first frame Ts1 and the
second frame Px1 are overlapped. The first trunk electrode
Ts2 and the second trunk electrode Px2 are overlapped.
[0093] An orthographic projection of the first branch elec-
trode Ts3 on the plane where the first underlayer 111 is
located and an orthographic projection of the second branch
electrode Px3 on the plane where the first underlayer 111 is
located are arranged alternately. That is, the first branch
electrode Ts3 and the second branch electrode Px3 are
complementarily disposed.

[0094] Optionally, the first touch region sl corresponds to
the first pixel region x1, the second touch region s2 corre-
sponds to the second pixel region x2, the third touch region
s3 corresponds to the third pixel x3, and the fourth touch
region s4 corresponds to the fourth pixel region x4.

[0095] In an overlapping region of the first touch region s1
and the first pixel region x1, the first branch electrode Ts3
and the second branch electrode Px3 are alternately and
complementarily disposed. Similarly, in the overlapping
region of the second touch region s2 and the second pixel
region x2, the first branch electrode Ts3 and the second
branch electrode Px3 are alternately and complementarily
disposed, in an overlapping region of the third touch region
s3 and the third pixel region x3, the first branch electrode
Ts3 and the second branch electrode Px3 are alternately and
complementarily disposed, and in the overlapping region of
the fourth touch region s4 and the fourth pixel region x4, the
first branch electrode Ts3 and the second branch electrode
Px3 are alternately and complementarily disposed.

[0096] Optionally, a width of the second branch electrode
Px3 is larger than a width of the first branch electrode Ts3.
Since the width of the second branch electrode Px3 is larger
than the width of the first branch electrode Ts3, a width of
a slit between the second branch electrodes Px3 is smaller
than a width of a slit between the first branch electrodes Ts3,
thereby increasing light transmittance.

[0097] In some embodiments, the touch electrode Ts and
the pixel electrode Px may also be a two-domain structure,
a single domain structure, or the like.

[0098] In some embodiments, the touch electrode Ts is
also disposed overlappingly with the thin film transistor of
the thin film transistor layer 113 to save a space.

[0099] Referring to FIG. 6, a preparation process of the
first substrate 11 of the touch display panel 100 according to
the first embodiment is as follows:

[0100] In step B1, a touch electrode Ts, a first insulating
layer Tj1, a touch trace T1, and a second insulating layer Tj2
are sequentially formed on a first underlayer 111 to form a
touch structure layer 112. The process then proceeds to step
B2.
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[0101] Optionally, the material of the touch electrode Ts
may be an oxide such as indium tin oxide, indium zinc
oxide, or the like; or may be metals, alloys, compounds and
mixtures thereof with various conductive characteristics
such as gold, silver, platinum, or the like.

[0102] Optionally, materials of the first insulating layer
Tj1 and the second insulating layer Tj2 may include at least
one of silicon nitride, silicon oxide, and organic photoresist.
[0103] Optionally, a material of the touch trace T1 may be
a metal, a metal alloy, or a metal oxide, such as gold, silver,
tungsten, copper, molybdenum, iron, aluminum, aluminum-
silicon, aluminum-titanium, indium tin oxide, indium zinc
oxide, or the like.

[0104] In step B2, a first metal layer 114, a third insulating
layer 115, an active layer 11c¢, a second metal layer 114, and
a fourth insulating layer 11f are sequentially formed on the
touch structure layer 112. The process then proceeds to step
B3.

[0105] The first metal layer 11a includes a gate electrode
Ga. The second metal layer 11d includes a source electrode
So and a drain electrode Tr. The source electrode So and the
drain electrode Tr are connected to the active layer 11c.
[0106] The gate electrode Ga, the source So, the drain Tr,
and the active layer 11c¢ are used to form a thin film
transistor.

[0107] Instep B3, a pixel electrode layer 114 is formed on
a thin film transistor layer 113. The pixel electrode layer 114
includes a pixel electrode Px. The pixel electrode Px is
connected to the drain electrode Tr.

[0108] This completes the preparation process of the first
substrate 11 of the touch display panel 100 according to the
first embodiment of the present application.

[0109] Referring to FIG. 7, touch display panel 200 of the
second embodiment includes a first substrate 21, a liquid
crystal 23, and a second substrate 22. The first substrate 21
is located on a light-exiting side of the touch display panel
200. The second substrate 22 is located on a light-entering
side of the touch display panel 200. The first substrate 21
includes a first underlayer 211, a touch structure layer 212,
a thin film transistor layer 213, and a pixel electrode layer
214. Both the touch structure layer 212 and the thin film
transistor layer 213 are disposed on a side of the first
underlayer 211 close to the liquid crystal 23. The pixel
electrode layer 214 is disposed on the thin film transistor
layer 213. The touch structure layer 212 includes a touch
electrode Ts, which is multiplexed as a common electrode.
[0110] In the touch display panel 200 of the second
embodiment, the first substrate 21 provided with the thin
film transistor layer 213 is disposed on the light-exiting side,
and the touch structure layer 212 is prepared in the first
substrate 21, thereby reducing interference of a common
electrode 222 of the second substrate 22 in the touch
electrode Ts, and further improving a touch effect.

[0111] The touch display panel 200 of the second embodi-
ment is different from the touch display panel 100 of the first
embodiment in that: the touch structure layer 212 is prepared
in the thin film transistor layer 213 to achieve an effect of
saving process steps and reduce a thickness of the touch
display panel 200.

[0112] Optionally, the thin film transistor layer 213
includes a first metal layer 21a, a first insulating layer 215,
an active layer 21c¢, a second metal layer 214, and a second
insulating layer 21f. The first insulating layer 215 is disposed
on the first metal layer 21a. The active layer 21c¢ is disposed
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on the first insulating layer 215. The second metal layer 21a
is disposed on the first insulating layer 215. The second
insulating layer 21f covers the active layer 21c¢ and the
second metal layer 21a. The pixel electrode layer 214 is
disposed on the second insulating layer 21/

[0113] The first metal layer 21a includes a gate electrode
Ga and a touch electrode Ts. The second metal layer 21d
includes a source electrode So, a drain electrode Tr, and a
touch trace T1. The source electrode So and the drain
electrode Tr are connected to the active layer 21¢. The touch
trace T1 is disposed on the first insulating layer 215 and
spaced from the active layer 21c.

[0114] Referring to FIG. 8, a preparation process of the
first substrate 21 of the touch display panel 200 according to
the second embodiment is as follows:

[0115] Instep B10, a first metal layer 214, a first insulating
layer 214, an active layer 21¢, a second metal layer 21d, and
a second insulating layer 21f are sequentially formed on a
first underlayer 211. The process then proceeds to step B20.
[0116] The first metal layer 21a includes a gate electrode
Ga and a touch electrode Ts. The second metal layer 21d
includes a source electrode So, a drain electrode Tr, and a
touch trace T1. The source electrode So and the drain
electrode Tr are connected to the active layer 21c.

[0117] The gate electrode Ga and the touch electrode Ts
are prepared by a same photomask. The source electrode So,
the drain electrode Tr, and the touch trace T1 are prepared
by a same photomask.

[0118] Wherein the gate electrode Ga, the source electrode
So, the drain electrode Tr, and the active layer 21¢ are used
to form a thin film transistor. The touch electrode Ts and the
touch trace T1 are used to form a touch structure layer 212.
[0119] Optionally, materials of the first insulating layer
215 and the second insulating layer 21/ may include at least
one of silicon nitride, silicon oxide, and organic photoresist.
[0120] Optionally, materials of the first metal layer 21a
and the second metal layer 21d may be metals or metal
alloys, such as gold, silver, tungsten, copper, molybdenum,
iron, aluminum, aluminum-silicon, aluminum-titanium, and
the like.

[0121] In step B20, a pixel electrode layer 214 is formed
on a thin film transistor layer 213. The pixel electrode layer
214 includes a pixel electrode Px. The pixel electrode Px is
connected to the drain electrode Tr.

[0122] This completes the preparation process of the first
substrate 21 of the touch display panel 200 according to the
second embodiment of the present application.

[0123] The touch display panel provided in the embodi-
ments of the present application is described in detail above.
The principles and embodiments of the present application
are described in detail herein. The description of the embodi-
ments is merely intended to help understand the method and
core ideas of the present application. At the same time, a
person skilled in the art may make changes in the specific
embodiments and application scope according to the idea of
the present application. In conclusion, the content of the
specification should not be construed as a limitation to the
present application.

What is claimed is:
1. A touch display panel, comprising:

a first substrate located on a light-exiting side of the touch
display panel;
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a second substrate disposed opposite to the first substrate,
and located on a light-entering side of the touch display
panel; and

a liquid crystal disposed between the first substrate and
the second substrate;

wherein the first substrate comprises a first underlayer, a
touch structure layer, a thin film transistor layer, and a
pixel electrode layer; the touch structure layer and the
thin film transistor layer are disposed on a side of the
first underlayer close to the liquid crystal, the pixel
electrode layer is disposed on a side of the thin film
transistor layer and the touch structure layer close to the
liquid crystal;

the touch structure layer comprises a touch electrode and
a touch trace; the touch trace is disposed in a different
layer from the touch electrode, the touch trace is
connected to the touch electrode, the touch electrode is
multiplexed as a common electrode; and

the touch display panel further comprises a display touch
chip connected to the touch trace.

2. The touch display panel according to claim 1, wherein
the touch structure layer is prepared in the thin film transistor
layer.

3. The touch display panel according to claim 1, wherein
the thin film transistor layer is disposed on a side of the touch
structure layer away from the first underlayer.

4. The touch display panel according to claim 2, wherein
the thin film transistor layer comprises a first metal layer, a
first insulating layer, an active layer, a second metal layer,
and a second insulating layer; the first insulating layer is
disposed on the first metal layer, the active layer is disposed
on the first insulating layer, the second metal layer is
disposed on the first insulating layer, the second insulating
layer covers the active layer and the second metal layer; the
pixel electrode layer is disposed on the second insulating
layer; and

the first metal layer comprises a gate electrode and a touch
electrode, the second metal layer comprises a source
electrode, a drain electrode, and a touch trace; the
source electrode and the drain electrode are connected
to the active layer, and the touch trace is disposed on
the first insulating layer and spaced from the active
layer.

5. The touch display panel according to claim 3, wherein
the pixel electrode layer comprises a pixel electrode, and the
touch electrode and the pixel electrode are partially over-
lapped.

6. The touch display panel according to claim 5, wherein
an orthographic projection of a portion of the touch elec-
trode on a plane where the first underlayer is located is
complementary to an orthographic projection of a portion of
the pixel electrode on the plane where the first underlayer is
located.

7. The touch display panel according to claim 6, wherein
the touch electrode comprises a first frame, a first trunk
electrode, and a first branch electrode; the first trunk elec-
trode is connected in the first frame, an end of the first
branch electrode is connected to the first trunk electrode,
another end of the first branch electrode is connected to the
first frame; a plurality of the first branch electrodes are
arranged at intervals;

the pixel electrode comprises a second frame, a second
trunk electrode, and a second branch electrode; the
second trunk electrode is connected in the second



US 2024/0248340 Al

frame, an end of the second branch electrode is con-
nected to the second trunk electrode, another end of the
second branch electrode is connected to the second
frame; and a plurality of the second branch electrodes
are arranged at intervals; and

wherein the first frame and the second frame are disposed
overlappingly, the first trunk electrode and the second
trunk electrode are disposed overlappingly; and an
orthographic projection of the first branch electrode on
the plane where the first underlayer is located and an
orthographic projection of the second branch electrode
on the plane where the first underlayer is located are
arranged alternately.

8. The touch display panel according to claim 7, wherein
the touch structure layer further comprises a first insulating
layer and a second insulating layer; the touch electrode, the
first insulating layer, the touch trace, and the second insu-
lating layer are sequentially disposed on the first underlayer;

the thin film transistor layer comprises a first metal layer,
a third insulating layer, an active layer, a second metal
layer, and a fourth insulating layer, wherein the third
insulating layer is disposed on the first metal layer, the
active layer is disposed on the third insulating layer, the
second metal layer is disposed on the third insulating
layer, the fourth insulating layer covers the active layer
and the second metal layer, and the pixel electrode layer
is disposed on the fourth insulating layer; and

the first metal layer comprises a gate electrode, the second
metal layer comprises a source electrode and a drain
electrode, wherein the source electrode and the drain
electrode are connected to the active layer, and the pixel
electrode is connected to the drain electrode.

9. A touch display panel, comprising:

a first substrate located on a light-exiting side of the touch
display panel;

a second substrate disposed opposite to the first substrate,
and located on a light-entering side of the touch display
panel; and

a liquid crystal disposed between the first substrate and
the second substrate;

wherein the first substrate comprises a first underlayer, a
touch structure layer, a thin film transistor layer, and a
pixel electrode layer; the touch structure layer and the
thin film transistor layer are disposed on a side of the
first underlayer close to the liquid crystal, and the pixel
electrode layer is disposed on a side of the thin film
transistor layer and the touch structure layer close to the
liquid crystal.

10. The touch display panel according to claim 9, wherein
the touch structure layer comprises a touch electrode and a
touch trace; the touch trace is disposed in a different layer
from the touch electrode, the touch trace is connected to the
touch electrode, and the touch electrode is multiplexed as a
common electrode.

11. The touch display panel according to claim 10,
wherein the touch structure layer is prepared in the thin film
transistor layer.

12. The touch display panel according to claim 10,
wherein the thin film transistor layer is disposed on a side of
the touch structure layer away from the first underlayer.

13. The touch display panel according to claim 11,
wherein the thin film transistor layer comprises a first metal
layer, a first insulating layer, an active layer, a second metal
layer, and a second insulating layer; the first insulating layer
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is disposed on the first metal layer, the active layer is
disposed on the first insulating layer, the second metal layer
is disposed on the first insulating layer, the second insulating
layer covers the active layer and the second metal layer; the
pixel electrode layer is disposed on the second insulating
layer; and

the first metal layer comprises a gate electrode and a touch

electrode, the second metal layer comprises a source
electrode, a drain electrode, and a touch trace; the
source electrode and the drain electrode are connected
to the active layer, and the touch trace is disposed on
the first insulating layer and spaced from the active
layer.

14. The touch display panel according to claim 12,
wherein the pixel electrode layer comprises a pixel elec-
trode, and the touch electrode and the pixel electrode are
partially overlapped.

15. The touch display panel according to claim 14,
wherein an orthographic projection of a portion of the touch
electrode on a plane where the first underlayer is located is
complementary to an orthographic projection of a portion of
the pixel electrode on the plane where the first underlayer is
located.

16. The touch display panel according to claim 15,
wherein the touch electrode comprises a first frame, a first
trunk electrode, and a first branch electrode, the first trunk
electrode is connected in the first frame, an end of the first
branch electrode is connected to the first trunk electrode,
another end of the first branch electrode is connected to the
first frame, a plurality of the first branch electrodes are
arranged at intervals;

the pixel electrode comprises a second frame, a second

trunk electrode, and a second branch electrode, the
second trunk electrode is connected in the second
frame, an end of the second branch electrode is con-
nected to the second trunk electrode, another end of the
second branch electrode is connected to the second
frame; and a plurality of the second branch electrodes
are arranged at intervals; and

wherein the first frame and the second frame are disposed

overlappingly, the first trunk electrode and the second
trunk electrode are disposed overlappingly, and an
orthographic projection of the first branch electrode on
the plane where the first underlayer is located and an
orthographic projection of the second branch electrode
on the plane where the first underlayer is located are
arranged alternately.

17. The touch display panel according to claim 16,
wherein the touch structure layer further comprises a first
insulating layer and a second insulating layer; the touch
electrode, the first insulating layer, the touch trace, and the
second insulating layer are sequentially disposed on the first
underlayer;

the thin film transistor layer comprises a first metal layer,

a third insulating layer, an active layer, a second metal
layer, and a fourth insulating layer, wherein the third
insulating layer is disposed on the first metal layer, the
active layer is disposed on the third insulating layer, the
second metal layer is disposed on the third insulating
layer, the fourth insulating layer covers the active layer
and the second metal layer, and the pixel electrode layer
is disposed on the fourth insulating layer; and

the first metal layer comprises a gate electrode, the second

metal layer comprises a source electrode and a drain
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electrode, wherein the source electrode and the drain
electrode are connected to the active layer, and the pixel
electrode is connected to the drain electrode.

18. The touch display panel according to claim 17,
wherein a material of the pixel electrode is same as a
material of the touch electrode.

19. The touch display panel according to claim 9, wherein
the second substrate comprises a second underlayer and a
common electrode layer disposed on a side of the second
underlayer close to the liquid crystal; and

the touch display panel further comprises a color film

layer prepared in the first substrate or the second
substrate.

20. The touch display panel according to claim 9, wherein
the touch display panel the further comprises a display touch
chip connected to the touch trace.

#* #* #* #* #*
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